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Phytochemical Constituents of Panicum dichotomiflorum Michaux

Jong Jin Bae™
College of Pharmacy, Woosuk University, Jeonbuk 55338, Republic of Korea

Abstract — A lignan and four flavonoid derivatives were isolated from the aerial parts of Panicum dichotomiflorum Michaux
(Gramineae) through repeated column chromatography. Their chemical structures were identified as (-)-pinoresinol (1), tricin
(2), luteolin (3), luteolin-4"-O-B-D-glucopyranosde (4) and luteolin-7-O-B-D-glucopyranosde (5), respectively, by spectroscopic
analysis. These compounds were isolated for the first time from this plant.
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AEXE - 2 A8 Oﬂ A& BN VH(P dichotomiflorum)
2 2016 9¢€ol] A& ol AF s eH, A7t
A4 B 7”%?5& Foll ol 1z F EHfste] AF
o] ARS-SFALL, F -2 AT ek oFsttfgto] Bastith
(OPWS-1603).

Al2k & 7|17] -'H-NMR 2 “C-NMR spectrat Bruker
400 NMR spectrometerE ©]-8-3F¢] 273 3131} Open column
chromatography & 5 %A= Kiesel gel 60(Art. 1.07734,
230-400 mesh, Merck), Sephadex LH-20(25-100 pm, Sigma-
Aldrichyg ARE-3I3ATE. TLC plate= Kiesel gel 60 F,g (Att.
1.07752, Merck), low pressure liquid chromatography column
£ Lobar-A LiChroprep Si 60(Merck)3} Lobar-A LiChroprep
RP-18 columnS ARESITEH 55 2 columng A9k 1+

|| & SF3k] AMSSIHAL, preparative HPLCYl= HPLC
& 205 ALREI oW, T 29 A|e 1F e EF A
o AHgiint.

& gl 22| - Qe n=prEe oA Mg}oq Az
AE%SOyMeOHiSOCoﬂi 33] WhE }17;

PEE31] MeOH F= <F 110 g2 AT MeOH &
=S THTE st dgA7|a _,_X}x © 2 p-hexane,
methylene chloride(CH,CL,), ethyl acetate(EtOAc) 2! n—BuOH-/]
Eog v BE3le] 217} 6.1 g, 06 ¢ 18 g2 6.5 g

Y55 AUtk CH.CLEE 0.6 g& MeOHS ]o o=
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Sephadex LH-20 column chromatography= AA|5}e] 3712
2 (MCI-MC3)2. & U#3Uth MC1S Lobar A silica
column(CHCI,/EtOAc/MeOH=18:2:1))2.2 A5} 315
19 mg)S LA™, MC3& Lobar A silica column(n-
hexane/CHCl,/MeOH=5:5:2)° 2 A5} 3152 2(10 me)=
AT} EtOAcEE 1.8 g& MeOHS 771872 Sephadex
LH-20 column®l] #}-&-3tod 67]¢] A (EI-E6) S = UFal,
1 F E4 289 & Lobar A silica column(CHCL,/MeOH/
H,0=40:10:1)2.& “gA|std 3ete 3(18 mg)ys LAt n-
BuOH %38 6.5 g2 Sephadex LH-20 column(MeOH only)
HEeANA ol 252 (B1-B6)CZ Uit 2 5 B4 &F
3] 2 Lobar-A Lichroprep RP-18 column(MeOH/H,0=4:6)2-
SAANNA 570 22 (B41-B45)O = EEEIl o, e
B42E Sephadex LH-20 column(MeOH only)2 & -8 3}<]
3}3HE 4(8 mg)S LT B43E Lobar-A Lichroprep RP-
18 column(MeOH/H,0=4:6)S &A1 7] L, Sephadex LH-
20 column(MeOH only)2-2 A5t 3F3HE 5(10 mg)E
A3t

8}&H2 1 —amorphous powder, 'H-NMR (400 MHz, CD,0D)
8 692 (2H, d, 1.8 Hz, H2, 2, 6.79 (2H, dd, /8.1, 1.8
Hz, H-6, 6, 6.74 (H, d, /=81 Hz, H-5, 5, 472 (2H, d,
J=4.1 Hz, H-7, 7)), 420 (2H, m, H-9a, 9a'), 3.83 (6H, s,
OCH,3, 3'), 3.79 (2H, dd, /8.0, 4.1 Hz, H-9b, 9b), 3.10 (2H,
m, H-8, 8), "C-NMR (100 MHz, CD,0D) &: 149.0 (C-3,
3, 147.3 (C-4, 4, 133.6 (C-1, 1'), 120.0 (C-6, 6), 116.0
(C-5, 5, 110.8 (C-2, 2, 87.2 (C-7, 7), 123 (C9, 9), 56.2
(OCH,-3, 3'), 552 (C-8, 8), [al,>": -22.3%(c 0.25, CH,OH).

8l8t2 2 - yellow powder, 'H-NMR (400 MHz, DMSO-
d) & 1295 (I1H, s, 5-OH), 7.31 (2H, s, H-2, 6, 6.97
(1H, s, H-3), 6.54 (1H, d, J=22 Hz, H-8), 6.19 (1H, d,
J=22 Hz, H-6), 3.87 (6H, s, 3', 5-OCH3), "C-NMR (100
MHz, DMSO-d,) & 181.8 (C-4), 164.4 (C-7), 163.6 (C-2),
1614 (C-5), 1574 (C-9), 1482 (C-3, 5, 139.9 (C-4),
1204 (C-1'), 1043 (C-3), 103.6 (C-2, 6'), 103.6 (C-10),
98.9 (C-6), 94.2 (C-8), 56.3 (2xOCH3).

8l&HE 3 - yellow powder, 'H-NMR (400 MHz, CD,0D)
8:7.37 (1H, dd, J=8.8, 2.0 Hz, H-6"), 7.36 (1H, d, J=2.0
Hz, H-2)), 6.88 (1H, d, /=8.8 Hz, H-5), 6.52 (1H, s, H-3),
6.24 (IH, d, J=2.4 Hz, H-8), 6.19 (1H, J=2.4 Hz, H-6),
BC-NMR (100 MHz, CD,0D) &: 183.7 (C-4), 166.3 (C-7),
166.0 (C-2), 163.2 (C-5), 159.4 (C-9), 151.0 (C-4"), 147.0
(C-3"), 123.7 (C-1'), 120.3 (C-6"), 116.8 (C-5), 114.1 (C-2),
105.3 (C-10), 103.9 (C-3), 100.1 (C-6), 95.0 (C-8).

8}8H8 4 - yellow powder, 'H-NMR (400 MHz, CD,0D)
8:7.41 (1H, dd, J=8.0, 2.2 Hz, H-6, 7.38 (1H, d, J=2.2
Hz, H-2)), 6.89 (1H, d, /=80 Hz, H-5), 6.78 (1H, d, J=2.0
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Hz, H-8), 6.58 (1H, s, H-3), 6.48 (1H, J=2.0 Hz, H-6),
506 (1H, d, /7.1 Hz, H-1"), "C-NMR (100 MHz, CD,0D)
3: 184.0 (C-4), 166.8 (C-2), 164.7 (C-7), 162.8 (C-5), 159.0
(C-9), 1513 (C-4"), 147.1 (C-3), 123.5 (C-1), 120.5 (C-
6), 116.8 (C-5"), 1143 (C-2), 107.0 (C-10), 104.1 (C-3),
101.7 (C-6), 101.2 (C-1"), 96.1 (C-8), 78.4 (C-5"), 77.9
(C-3"), 74.7 (C-2"), 71.3 (C-4"), 62.6 (C-6").

5l8HE 5-yellow powder, 'H-NMR (400 MHz, CD,0D)
8:7.37 (1H, dd, J=82, 2.4 Hz, H-6, 7.36 (1H, d, J=2.4
Hz, H-2), 7.22 (1H, d, J=8.2 Hz, H-5), 6.51 (1H, s, H-
3), 635 (1H, d, /=2.0 Hz, H-8), 6.12 (1H, J=2.0 Hz, H-6),
485 (1H, d, /=74 Hz, H-1"), "C-NMR (100 MHz, CD,0D)
8: 1839 (C-4), 1662 (C-2), 1655 (C-7), 163.2 (C-5), 159.5
(C-9), 150.1 (C-4"), 148.8 (C-3), 127.3 (C-1'), 119.8 (C-
6), 118.0 (C-5'), 114.9 (C-2), 105.4 (C-10), 1052 (C-3),
103.3 (C-1"), 1002 (C-6), 95.0 (C-8), 78.6 (C-5"), 77.6
(C-3"), 74.8 (C-2"), 71.3 (C-4"), 62.5 (C-6").

n=77 1S ASRIER 22559 Bo|Z ARy
O} A EsIEHA AT ofg|e gl tigh =
AL AT A9 o] FoRA] ek Ao R RISt whh
A a7 1ol eSS rEsk] flste] MeOH
FEES A=t 8Eg3ste] n-hexane, CH,Cl,, EtOAc
2 pBuOH 922 853} ©] $ CHCL, EOAc 2 -
BuOH #3-% silica gel, sephadex LH-20 ¥ Lobar column
chromatographyS WHE- AAlsle] 5590 SIgHeES Eelsiaitt.

33HE 12 148 e dojxlom, 'H-NMR spectrum
oA aromatic 932] § 6.79 (2H, dd, /8.1, 1.8 Hz, H-6, 6'),
674 (H, d, J=8.1 Hz, H-5, 5) 2 5 692(H, d, J=1.8
Hz, H-2, 214 A3 A< 1,3 4-trisubstituted benzene
peak splitting S YEPRT. 2 9]o] 2712] methoxy
o &l &dh= peak’} & 3.83 (6H, s, OCH,-3, 3)0llH 2=
9T, 8 472(2H, d, J=4.1 Hz, H-7, 7)¢} 3.10 (2H, m, H-
8, 8914 methine proton®Z FA == 47l E3F2] proton
signal®] &2l o™, § 420 (2H, m, H-9a, 923} 3.79
(2H, dd, J=8.0, 4.1 Hz, H-9b, 9b"el|*] methylene proton2]
signal S YERH = peakEo] #ZE2lth PC-NMR
spectrum®| 4= aromatic G GNA 127112] carbon® & F4
5= peak signal©] § 149.0 (C-3, 3), 1473 (C-4, 4), 133.6
(C-1, 1, 1200 (C-6, 6, 1160 (C-5, 5') 2 1108 (C-2, 2PIA
I AT, o] ’de] Aol A st 12 lignan 3HH=<l
pinoresinol &2 F7 F %1 2™, optical rotation?}S =7
A3} o], 223°F Yehfo] olike] Az} 71& B39
Z171A AEE vl HESH 243 S9HE 12 (-)-pinoresinol=
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Fig. 1. Chemical structures of compounds 1-5 isolated from Panicum dichotomiflarum.

725 215" Pinoresinolell ti3h B84 AT
()-pinoresinolell ThEF AW 5 W " 9l gor gt
T 2ol B 7HA] &/do] BirEo] 9ot (-)-pinoresinol®l]
gk FEgk AT oFE7EA] BAL HoUR] ekt

398 2 gAELE dojhom, 'HNMR spectrum®]
aromatic 9] § 7.31 (2H, s, H-2, 6)°A 27 &=
proton®l| 3l 3= peak7F SHRIE A2, § 6.54 (1H, d, J22.2
Hz, H-8)¢} 6.19 (1H, d, J=2.2 Hz, H-6)o1XE meta-
couplingdli= 2711€] proton peak’} 2= ST}, § 3.87 (6H,
s, 3', 5-OCHzPIF= 27119] methoxy?l] Q8= peak’} L}
ERAL, 2 2]l § 6.97 (1H, s, H-3PIA 1712] protonel] i
3= singlet peak’} FHEEATE PC-NMR spectrumel] A=
5 181.8914 3k 71€] carbonyl carbone EFFsle] 12310014
carbon®] ER1= 01, § 56304 methoxy” |2 FH ==
peak”7} FHEE L. o3| AHE HES A SitE 2=
271¢] methoxy”]E 7L 9= flavone SIFHER 74
o, 71 249 datadt'? M tricin® 2 XS
elEdt}. Tricine 374# 2Hg, Wolzxd a53"” 3y
T 28055 vRF st S5o] Ko} itk

3etE 3o gARYR 2EE9om, 'HNMR spectrum®]
aromatic %<1 ¢] § 737 (1H, dd, J/=8.8, 2.0 Hz, H-6), 7.36
(1H, d, /2.0 Hz, H-2") ¥ 6.88 (1H, d, /=8.8 Hz, H-5)°4]
2320 1,3,4-trisubstituted aromatic signal®] ZHE] 3] 0,
8 6.52 (1H, s, H-3)1X+= flavone 42| C-3 signal® 3
A= peak’} FAEACE PC-NMR spectrumoll M= § 183.7
of| A1 &t 7ll9] carbonyl carbon ¥E&sIe] 14719] carbon®]
SRIFATE. oo daE HES A7 318+ 32 luteolin
2 Fgslglen, Ry #3179 datad} vlawsle] T2
se18llth. Luteolin® 4+8} 2 &' & a4 5&
H| 25k Tpeket Agjdd A7 Barso] ot

SHE 4= PR TE B2)E2om 'H-NMR spectrum®]
aromatic B 3E 33 FAFS S ERIT
§ 678 (1H, d, /2.0 Hz, H-8)S} 6.48 (1H, d, /=2.0 Hz,
H-6)°14] meta-couplingst= 2712] proton signal®] 2=
AL, 8 741(1H, d, J=8.0, 2.2 Hz, H-6), 7.38(1H, d, /2.2

Hz, H-2") ¥ 6.89(1H, d, /=8.0 Hz, H-5")o|x A& =
1,3,4-trisubstituted aromatic signal®] 1=t} § 6.58 (1H,
s, H-3)9 4= flavone &4 2] C-3 signal® 74 == carbon
o] Fel¥, § 5.06 (1H, d, /=7.0 Hz, H-1")°4] anomeric
proton®l] 712181= 170€] proton peak”} WFEFstTE. PC-NMR
spectrum@| A= § 184.0014] 170¢] carbonyl carbone] 2
HAT, § 101.2, 784, 77.9, 74.7, 71.3 2 62.6°14 glucose?l]
G peak’t SRAEH AL oo AA=E 319HE 4=
luteolin glucoside® FA oW, B g 312 datas}
H] w3} luteolin-7-O-p-D-glucopyranoside 2 2+ 3} th.
Luteolin-7-O-B-D-glucopyranoside®l] tht A= a4t
3P0 2 o]y A 5 @e okjgo] Bykle] Yt}
SI3lE 5= shEws 2yjEglon, 'HANMR spectrumé]
aromatic GOl SIHE 3 2 49} FARE S vERITE. §
635 (1H, d, J22.0 Hz, H-8)8} 6.12 (1H, d, J/=2.0 Hz, H-6)°]
Al meta-couplingdl= 2711¢] proton signalg 1AL, §
737(1H, dd, J=82, 2.4 Hz, H-6), 7.36(1H, d, J=2.4 Hz,
H-2") % 7.22(1H, d, /<82 Hz, H-5"°llA] A=<l 134-
trisubstituted aromatic signale] YERSTH & 6.51 (1H, s, H-
3Pl flavone Z42] C-3 signalo] HHAEOH, § 4.85
(1H, d, /=7.4 Hz, H-1"¥I] anomeric proton®l] 7]215}=
170€] proton signale] 1=t} PC-NMR spectrumel A=
5 183.991A 17119] carbonyl carbon®] 2=, § 103.3,
78.6, 77.6, 74.8, 71.3 & 62.59141 glucosedll 3dSR= carbon
peak7} 15 Q). o] ] Az 33E 5% luteolin
glucoside® FAslgon, wxed P9 data2} v
g A3} luteolin-4'-O-B-D-glucopyranoside 2 813} Tt}
Luteolin-4'-O-p-D-glucopyranosideo]] thgt oFz]&A A&
el A% v EE 9 71K A7 Bare] .

2 B
=7 71732] methanol FEEA 552 EAAES &

alom, o]59] spectral dataZHE F2E5 SRIgh A7}
(-)-pinoresinol(1), tricin(2), luteolin(3), luteolin-7-O-B-D-
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glucopyranosde(4) 2 luteolin-4'-O-B-D-glucopyranosde(5)%
77} 391, $ASA. o] BASL vE 04
HH AF EeHe] Bise spehEolH, B Al
el 2dE0] A7 B2 Aol BaE Ao
2 2 o w71 EE kAL zAle] 77} Yo, T
we g el A7sh ool Ue BRI Bay
Aoz AlmH),

AEE
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